The presence of different glutamine synthetase isoenzymes in different Solanaceae plants and their relative antigenicities against antiglutamine synthetase from tomato leaf serum were studied. All the plants tested showed one glutamine synthetase isoenzyme except for Mandragora autumnalis, which showed two, after discontinuous polyacrylamide gel electrophoresis and specific in situ assay. Antigenicities were compared by the double immunodiffusion technique. The Nicotiana glauca enzyme showed equal reactivity to that of Lycopersicon esculentum, but its antigenicity was higher than Withania frutescens, Datura stramonium, and Hyoscyamus niger. The study of relative antigenicities permitted differentiation of the glutamine synthetase enzymes from uncultivated species of Solanaceae.
Two glutamine synthetases (EC 6.3.1.2) have been reported in higher plants (13) . They are localized, either in the cytosolic fraction (GS,),2 or in the chloroplast (GS,,), but their specific role in nitrogen assimilation and reassimilation has yet to be established (6) . Characteristically, isoenzymes display different and variable amino acid sequences and, consequently, their antigenicities differ. This means that the specific antisera produced against individual isoenzymes are very useful agents for differentiating them (14) . The double immunodiffusion technique allows the antigenicities of any two proteins to be qualitatively compared, by observing their reactivities against a common antiserum as revealed by the pattern of their precipitation bands (16) . In this way, antibodies against spinach leaf GS,, recognize chloroplastic GSn1 from pea leafwhereas the cytosolic GS, is only partially recognized, as in the cases of GS, enzymes from rice and sorghum (13) . On the other hand, antiserum against tobacco GS,I did not appear to react with rice GS, (10) . Antibodies raised against GS, from etiolated barley leaves clearly recognized GSr enzyme from the root, but only partially recognized GS,, from barley, Pennisetum, and spinach (7) .
The present study compared glutamine synthetases from several Solanaceae plants by the RESULTS AND DISCUSSION Figure 1 shows the GS activity immunotitration curve. The addition of the antibodies raised against purified tomato leaf GS to the crude extract of this plant resulted in the appearance of a precipitate and a decrease in the GS activity of the supernatant obtained after centrifugation. The values shown in Figure 1 correspond to the remaining GS activities of the supernatants. ously reported for some other higher plant glutamine synthetases (5, 7, 13) . The antibody specificity was determined by double immunodiffusion, and gave the precipitation pattern of Figure  2 ; only one precipitation band appeared. Antisera raised against GS from alfalfa nodules (5), spinach leaves (9) , and etiolated barley leaves (7), also showed their specificity by the appearance of only one precipitation band in the double immunodiffusion test. The monospecificity of the antiserum for tomato leaf glutamine synthetase was confirmed by the immunoelectrophoresis (Fig. 3 ).
The existence of one or two leaf GS isoenzymes, in different Solanaceae plants, was determined by discontinuous polyacrylamide gel electrophoresis; the results are displayed in Table I .
The assignments of the bands as GS, or GS,, were made by comparing the RF values obtained, under the same experimental conditions, to tomato leaf enzyme, a GS,, (13) . Of all the plants studied, only in the crude extracts from Mandragora autumnalis was the presence of two isoenzymes detected. Previous studies indicate that there is no general rule for GS isoenzyme distribution in the higher plants (13) ; Table I confirms that even in plants belonging to the same Solanaceae family the GS isoenzyme content may differ. GS activities of the crude extracts are also shown in Table I . They were all similar, with the Lycopersicon extract assaying the highest.
Antibodies can be used as effective reagents to determine chemical structural differences of closely related proteins as different precipitation patterns appear according to their relative antigenicities (16) . Two different proteins can be compared by observing their individual reactivities with a common antiserum. In fact, the approach has been used to study GS isoenzymes from the root nodules of Phaseolus vulgaris (2) , and Alnus glutinosa and Spinacia oleracea (8) . Figure 4 shows the results with some Solanaceae plants. GS,, from spinach leaf and GS from alder root nodule (8) . The differences in antigenicities found here among GS,, from Solanaceae plants is noteworthy since antigenic differences are first reported among chloroplastic GS,, isoenzymes.
It has yet to be established whether the antigenic differences detected have any significant regulatory effect on the enzyme activity. Preliminary results ofcrude extract GS activities did not reveal great differences (Table I) ; they are all of the same order of magnitude. Further studies to differentiate the physical, kinetic, and regulatory characteristics of the GS enzymes from Solanaceae plants are under progress.
